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IN THE CLAIMS 

,. ( o ris W)A SC o,icondu«o I me m o^< te v i ccope raa n g ir Syn chro rt zaUo„w i a, 

a d.dy cycle correcdoo circuit, corrects rhe duty cycle of the external clock m 
response to the clock frequency information. 

2. (Original) The semiconductor memory device of claim 1, therein the du.y 

cycle correction circuit comprises: 

a first delay locked loop that receives Ore external clock, inverts and delays the 
eternal clock, synchronizes me ddayed external clock with .he inverted externa, clock, and 
outputs the delayed synchronized external clock; 

a second delay locked loop that receives and delays the inverted external clock, 
synchronizes the delayed inverted external clock with the external clock, and outputs the 
delayed synchronized inverted clock; and 

an interpolation circuit which interpolates a signal inverting the output signal of the 
first delay locked loop with the output signal of the second delay locked loop, and outputs the 
interpolated signal - 

3. (Original) The semiconductor memory device of claim 2, wherein the 

interpolation circuit comprises: 

a first inverting circuit that receives the signal inverting the output signal of the first 
delay locked loop, inverts the received signal, and outputs the inverted signal; 

a second inverting circuit that inverts the output signal of the second delay locked 
!oop and outputs the inverted signal, the output end of the first inverting circuit and the output 
end of the second inverting circuit connected with each other, 

a third inverting circuit that receives and inverts the output signal of the first invertmg 
circuit and the output signal of the second inverting circuit, and outputs the inverted signal; 
and 

a plurality of capacitors having predetermined capacitances, connected between a 
ground power supply and respective input ends of the first, second, and third inverting 
circuits, 
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frequency information. 

«. - A and v» h c„*e olo* of*. »m ** b In «- -i— - ° t,h * 

plurality of capacitors are large. 

5. (Original) The semiconductor memory device of claim 1, wherein the 

frequency detecting unit comprises: 

a frequency detecting circuit that receives the external clock and detects the clock 

frequency of the external clock; 

an analog-to-digital converter (ADC) that receives an output signal of the frequency 
detecting circuit, converts the output signal into a digital signal, and outputs the digital signal; 

a register that receives the output signal of the ADC and stores the output signal of the 
ADC as the clock frequency information. 

6. (Original) A semiconductor memory device operating in synchronization with 

an external clock, comprising 

a duty cycle correction circuit that receives the external clock, corrects the duty cycle 
of the external clock, and outputs the corrected duty cycle, wherein the duty eyele correction 
circuit comprises: 

a first delay locked loop that receives the external clock, inverts and delays the 
external clock, synchronizes the delayed external clock with the inverted external clock, and 
outputs the delayed synchronized external clock; 

a second delay locked loop that receives and delays the inverted external clock, 
synchronizes the delayed inverted external clock with the external clock, and outputs the 
delayed synchronized inverted clock; 

an inverting circuit that inverts the output signal of the first delay locked loop; 

an interpolation eiro.it that interpolates the output signal of the inverting circuit wth 
the output signal of the second delay locked loop and outputs an interpolated signal; and 

a control circuit that controls the interpolation circuit in response to clock frequency 
information for the external clock. 
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7 (priori) T ie s e nuconduc l o r n 1 em 0t ydcv l ccofc 1 a«6,whc re m* ! con a c 1 



7. 

clock. 

8. 



(Original) The semiconductor memory device of claim 6, wherein the control 
circuit bases the clock frequency information on CAS (column address strobe) latency. 

9. (Original) A semiconductor memory device operating in synchronization with 

ah external clock, comprising: 

a first delay locked loop that receives the external clock, inverts and delays the 
external clock, synchronises the delayed external clock with the inverted external clock, and 
outputs the delayed synchronized external clock; 

a second delay locked loop that receives and delays the inverted external clock, 
synchronizes the delayed inverted external clock with the external clock, and outputs the 
delayed synchronized inverted clock; and 

an interpolation circuit that interpolates a signal inverting the output signal of the first 
delay locked loop with the output signal of the second delay locked loop and outputs the 
interpolated signal, 

wherein the interpolation circuit is controlled by CAS (column address strobe) 
latency. 

10. (Original) The semiconductor memory device of claim 9, wherein the 

interpolation circuit comprises: 

a first inverting circuit that receives and inverts the signal inverting the output signal 
of the first delay locked loop and outputs the inverted signal; 

a second inverting circuit that inverts the output signal of the second delay locked 
loop and outputs the inverted signal, the output end of the first inverting circuit and the output 
end of ihe second inverting circuit being connected with each other; 

a third inverting circuit that receives the output signal of the first inverting circuit and 
the output signal of the second inverting circuit, inverts these signals, and outputs the inverted 
signals; and 

a plurality of capacitors having predetermined capacitances connected between a 
ground power supply and respective input ends of the first, second, and third inverting 



circuits, 



Docket No. 9898-293 P.* 4 of 8 Application No. 10/656,303 

PAGE 6/10 * RCVD AT 1)31/2005 4:05:29 PM (Eastern Standard Time] 1 SVR:USPTMFXRF-«1 ■ DNIS:8729306 » CSiD:S032744622 * DURATION (mnws):03-04 



01/31/05 13:07 FAX 5032744622 MARGER JOHNSON 



^in ft. capacitances of <be ph^ity of capacitors are con.ol.ed by «be CAS 



latency 

11. 



„ (Original) Thesemiconouo.ormemo.ydevioeofc.ain, 10, wherein wben the 
«^ of.be ex.cn*! clocb fa bigb. ft. capacitances of ft« M 
^ - Lufte clock ^ency of fte e^ do** low,, be cap— of fte 

plurality of capacitors are large. 

12 (Original) Ad interpolation circuit, included in a semiconductor memory 
device, that interpolates two clock signals whose clock frequencies identify with each other 

^dwhoscphasesaredifferent^^ 

a first inverting circuit that receives a first clock signal having a predetermined clock 
fi^acy, inverts the first clock signal, and outputs the inverted first clock signal; 

a second inverting circuit that receives a second clock signal having a predetemnned 
clock frequency, inverts the second clock signal, and outputs the inverted second clock 
signal, the output end of the first inverting circuit and the output end of the second mverung 
circuit being connected with each other; 

a third inverting circuit that receives and inverts the output of the first inverung tin** 
and the output of the second inverting circuit and outputs the inverted signals; and 

first second, and third capacitors having predetermined capacitances, connected 
between a ground power supply and respective input ends of the first, second, and third 
inverting circuits, 

wherein the capacitances of the first, second, and third capacitors are controlled 
according to the clock frequency. 

13 (Original) The interpolation circuit of claim 12, wherein when tbe clock 
frequency of the external clock is high, the capacitances of the first, second, and third 
capacitors are small, and when the clock frequency of the external clock is low, the 
capacitances of the first, second, and third of capacitors are large. 

14 (Original) The interpolation circuit of claim 12, wherein the capacitances of 
the first, second, and third of capacitors are controlled by CAS latency of the semiconductor 
memory device. 
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■ ,„r,h.fi«t second, and IhirdMpacitota arc small, "id 
^ is high, .he capacnances of the ^ _ ^ 

toe CAS latency is low, the capactances of to first, second, an 
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